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Influence of Additional Elements on Thermoelectric Power of
Cast Duplex Stainless Steel
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Abstract The mechanical properties of cast duplex stainless steel, which is used for main
coolant pipes of pressurized water reactor type nuclear power plants, change due to thermal aging.
Therefore it is advisable to evaluate these changes non-destructively for the maintenance of the
plant components. In previous studies, it has been shown that thermoelectric power (TEP)
measurement is an effective method for evaluating thermal aging of cast duplex stainless steel, and
the change in TEP calculated from a model which simulates Cr concentration fluctuation was
qualitatively corresponding to the change in measured TEP. But the TEP calculated from this model
is different from the measured TEP. One of the reasons for this difference is considered to be the
influence of other elements added in cast duplex stainless steel.

In this study, the influence of C, Si, Mn, and Mo contained in stainless steel on TEP was
investigated experimentally from the measurement results of Fe-Cr-Ni ternary alloys and Fe-Cr-Ni
alloys containing one element of C, Si, Mn, and Mo. It was found that the addition of C, Si, and Mn
changed TEP in a negative direction and addition of Mo changed TEP in a positive direction. In
addition, calculated TEP of stainless steel from its chemical composition and the influence of C, Si,

Mn and Mo based on the measurement results of model alloys became close to measured TEP.

Keywords cast duplex stainless steel, thermal aging, thermoelectric power, carbon, silicon,

manganese, molybdenum
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il il Il T Il il il I I il M 7. HEOEZDIHERALZ 2MMAT L AL, #£4
N e e e e et e B D FEDOME T 5. ZiL 5 OBFE S O R 5k

R LMERE R A KI8T RT. 72k, F8, F15, F23l
P15 JEHIREY R CIHA Z#IENER TR, F SWTIE, VRIS E DR R EZE LW
O R WIPES VAN S E | IR OIERE S LR

BN TRINTEEL ) OEEENOHFEMTON TR Y, ZORERGIF
BRIR L7-. &SR OFERE R L Ol b

FIMTHEORERZET D LIk WEKRICK
ISV 2 ERSMD. TRk D, BEE

DI INT, FHEME L BEEDOENKE L 2o
TZERINC, IRMICHEDOEEEZE LR o7zZ &N
bo & Lo b e iRt .

-0.5 T T T
16 DV-X aikIC LB FHE I L7z FeusCrizNiz SEOHEHR ! AOSODHHHR
X1V FAR—FF )L *hs | ‘ =
1 —_ | | m Fi15
(# : PeJif, #fk: CrBUF, #: NiFF, ale s peooooono ol
R X (X=Fe, Mn, Mo) &7 . X o | | |
TR 5 5 TR 1 CTHR S N5 v -
“5F{0 yaL b | I I
6 BOEG: X=FeDiHE 14—7111/5&&&7)1*11»41—(5,)& o : : :
BOER: X=-MnDIFE | OevD I EITEDE TS, < | [ ‘
@ FDER: X=MoDIFE : ; | | |
(S S - N
24 1 ol ! LI S
B ! ez | Pl . |
%) ! _25,,,,,,,L,,‘,,,,L".,,,,,J ,,,,,,,
> : | | |
B | T |
> | ) = R o]
E=S i P | |
| | | |
: | | |
L | | |
e R S S S -
THNE—E—E V) ° BEE (uv/0) §
17 DV-XaikIZLVEIHE L7=Fe—Cr—Ni 3G
B@M, Fe—Cr—Ni—Mn 456844, Fe— BI18  RYECTE S DEFRAER & FITERT RO L
c?k— Ni } Mo 4 JC&EM D 7 = b I WENITEE ORI RE & PEE S — T 5355.)
DARTESE
F4 2R T > L RSO
(LSRR (wt%) VEVEAS
AR ME
C Si Mn P S Ni Cr Mo (vol%)

F8 SCS14A | 0.047 0.79 0.90 | 0.026 | 0.017 10.67 18.85 2.22 7.3
F15 | SCS14A | 0.039 1.07 0.84 | 0.023 | 0.008 9.28 18.80 2.14 14.6
F23 | SCS14A | 0.044 1.46 0.68 | 0.029 | 0.016 9.57 | 20.02 2.23 21.3
SN SCS14A | 0.044 0.79 0.81 | 0.027 | 0.006 10.21 19.06 1.85 6.3
SS SCS14A | 0.059 0.98 0.72 | 0.029 | 0.007 9.83 | 20.61 2.70 14.8
Y4L | SCS14A | 0.061 0.98 0.78 | 0.025 | 0.016 9.19 19.09 2.61 8.1
Y4H | SCS14A | 0.061 1.40 0.69 | 0.026 | 0.016 9.45 | 2041 2.63 19.6
Y3LL | SCS13A | 0.062 0.73 0.59 | 0.024 | 0.017 8.96 | 20.06 0.00 3.9
Y3L | SCS13A | 0.052 1.39 0.58 | 0.022 | 0.016 8.38 | 20.01 0.00 10.9
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BN Ko TEFIE 2 AT L A O B )
WEACT DA = X LT 5 DI ERBRE T
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ILETNVEEMEB I OENIZC, Si, Mn, Mo DN D
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NEHSEDZEDR o ARSIV Mo DEL
EEIRT DL Fe — Mo 2 THEMDOEEIT
WMESNTWLHEEFRBE Tho7. Fo, #E
N T HHBEORE 1L, RMICHEOEEOMLT

(RATL L &) LFE (B %Eﬁk#L%ﬁﬁ)
IZE-oTHRRY, 2 @ﬂ.@mfkﬁﬁﬁ
% Mn & Mo DREDEWIZIL, DV-X a ikl quﬁL
L 7= &b OWRBERE HE N G %%LE%?/%%)JDL?L:
AR RE Ef®ﬁm®@w#%bewékﬂm5n
7o BRI, BRI ROBEEN T L
BN D FE Lz 2T > L A 80 o B ) A3
EMEISEDSL Z L MR LTz,

E T

AW D DICHT= 0, SEMOEHALESE, £<
DHENRBE ZTAWT. (BR) R 1Z 8 AT L
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